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Abstract Due, to their importance in human medicine, qqi'rllolohes (JQNs)), as a typical class of antibioticg;"are eonsidered to be the “highest priority critically important
aﬁtmuqtoblals by the World Health Organization (WHO). In‘order to claify the. si)aual temporal variation and risk of QNs in soil§*18 representative topsoil samples were
respecm ely collected { in September 2020 (autumn) and Jung 2021 (stmmerY. Th_s-c'ontenls of QNs antibiotics in soil samples were determined using high-performance liquid
chromatogfaphy- tandem mass spectrometry (HPLC-MS/MS) , and the ecdlbgical risk and resistance risk were caleulated using the risk quotient method (RQ). The resuls
showed thats (D) the average content of ONs decreased from autumn to summer (the average contents of QNs were 94. 88 pg-kg ™' in autumn and 44.46 pg-kg™ in
summer ) ; the highest values appeared in the middle area. (2) The average proportion of silt was without change , whereas the average proportion of clay and sand was increased
and decreased , respectively; the average contents of total phosphorus (TP) , ammonia nitrogen (NH," -N) , and nitrate nitrogen (NO, -N) also decreased. @) The content of
QNs was significantly correlated with soil particle size, nitrite nitrogen (NO, -N), and nitrate nitrogen (NO; -N) (P <0.05). @ The combined ecological risk of QNs
showed high risk level (RQ

showed a downward trend. Ov erdll, the ecological risk and resistance risk of QNs in soil for Shijiazhuang City require further attention, and the risk control of antibiotics in soil

>1), whereas the combined resistance risk of QNs showed medium risk level (0.1 <RQ,,,, <1). In terms of seasonal variation, RQ,

sum sum

should be strengthened in the future.
Key words: quinolones ((QNs) ; soil; temporal and spatial distribution; influencing factors; ecological risk; resistance risk; antibiotics
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/mg-L /L-kg /g L /g kg
OFL i S A i 0.021 1 000 1291 0. 021 27.11
NOR SIEIpE 3 0. 062 1000 523 0. 062 32.43
cIp e S R 0.017 1000 691 0.017 11.75
ENR ] S A 0. 049 1000 844 0. 049 41.36
FLU i S A i 0.159 1000 1498 0.159 238.2

1 )E(Jso ( LCs ) BE IR THRE ECOTOX
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Pt A WA BE R VR S . AT 5 400K T XS 7 1L RQ = MEC/PNECM (6)

F2 5 FEE QNs HITERKE S

Table 2 Resistance risk parameters of five typical QNs

SR N2 OFL NOR CIP ENR FLU
PNEC,../pg-L~" 0. 50 0. 50 0. 064 0. 064 0.25
PNEC,/pg-kg ™! 645.5 261.5 44.22 54.02 374.5

1.5 JEEEE WERREE ) RV HERR WL, 242 HPLC-MS/MS 43 #r il

KM R AT s P EEAKER ER SR PR R B & a0 1 R b o il 2R
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Fig. 2 Temporal and spatial distribution of typical QNs in soil of Shijiazhuang City
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Fig. 3 Spatial distribution characteristics of soil physical and chemical factors in Shijiazhuang City
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